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sH 544. 4i*> <£<>H tb^^ n^l— <8^£| S>£^l # 

^ vfl-f* afl-ful ^"71 E^l^l *>J=L TflolE #=l£ tg^tf. ^7} 

E^ti. cgo^o} aVj^^ S Tgofl «VnV^ <£ ^ ^^^Cf. #7l # 

^7] ^2 #°fl ^ 71) o]E ^^g- E-11- 711 o)E *d^# 

£ 9b 
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l^XHl 
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146 : 4 



148 : sfljE. ^ 



150 : «1S e}ol 



152 : tM^^I 



»H ^-^ ^o.^ ( j^t} ^^^Mlfe, #*1 ^^--f (punch-through) ^ ¥i§ ^ 
^ M ^fl^^Eil- ^^-^>7l Cif 711 oje ^ ^ "o Vl ?Hl ^ 

£ l^r MOS E^j^o} cJ^£o]c}. 

5L 1* ^5}^ , MOS M ^jxl^Ei^ *Ys.2\) 7l^r(10)^ ^ojE aV^u^) 

"8: 3^5} TflojE ^^-(14)4, ^7) TflojE #^-(14)* Afolofl <fji ^ S o] ^ 

s)<H 7l^(10)s? S£ ^>Efl S t§A$Q dL2.i(16a) * ^efl<y(l6b)^-S 
^i(16a)^ -7H^o](^7V ^-g-*Kn, =efl<?l(16b)^- ^^.^(16a)S.-?-e1 

7fl^<Hl- ^AS #0^13 t TliojE ^^-(14)^ i^^(16a)4 i=efl<?l(16b)# 3* 

^1°H(18)7}- ^^s)<H 

^17> JL^^^ KfS} 711 °1E Zj°l7> #ol*7fl Sl^Jl, °H oj. 

2* MOS M^l^El*] *flvg ^o] 7 > Ai«.-D>olH^(sub-micron)^- °l* r 5. # 
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^1-^1 -*M MOS I^liEir cg^oflA^ 331 ^ ^ £-S7 r TIME ^ 

^-ofl 7>^^1^ ^ofl £|«H a^s^o) *Vcf. ZLeiM-, ^-71 MOS SM^S] *fl^ zjo] 

^ ^(depletion layer) <#7] *m ^^oflA^ ^ §£7f ^ 

^^l^o.S, 2=31*1 ^oj-o] #7>«-^^- ^eflo]^ ^^ol al^l^H ^7>*>7fl £j<H 

ili D)* 7>*}$Mol ^7l Dfl^l, #71 ^7>4£ c e flo] ^ ^ 

°ll?r*l ^^-i" D 1*H 4l-2-^ 3^ ^}X\7)7] n^}, ^fl^o] ^^E)<H 

o\^% £*1 ^"71 MOS e^^]^e^ *flvg 7^o] 7 } 7^^o\] trfej- 3 

3- ^*1 ^^Ml nfl^-^l , Ji^^sl-^ ^r£^l #*1«HM ^-71 MOS ^31*1 

£*1 ^>-g- ^^Sj-^71 ^"71 iii ^ JELEfl*] <%<*g) ^ 

S°l« a)tfl3: SMI ^^^14 SLfe- *m 5L2.2^-g- #7>Al?l^ ^-g- Af-g-^ 

^; 7 ) MOS J=^*l^Ei^ *^°1 ^^Cf. 
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<23> #7l MOS M^^liE^ s.^o] 7^}£|^ ^ *fl^ olrfjEoil o^*V 3}*] m 

^"f §-^11-* $\*\^, ^7} MOS S^Ul^EiS] TflojE d]* 

<3*H slsl^o) ^sl<H ?11eH^ °1^5L# ^MM^J ^ 91^ ^4. 

^ s.^ 6,458,662^^1 7)H5lol oicf. Yu°1|7fl *1^€ u o v ^ Fin «H| 

3Z)^^g- ^ ^ 5>Z1 ^71 ofl^iaj^o] S T^ofl ^^S>7ll TflolE ^<g^ ^ TflolE 

* ^7l MOS ^^^^E^ofl o]<5)-^, #7] ofl S^-g^ <£ ^ # 

ofl TiloiE ^^-o] ^^si ji, ^-71 oflsl^^^i tcfs)- ^1 ^0.5. ^fl^o] tg^sqo.^. *fl\i 
^ol7> nfl-^- ^7>=H4. rcf^, ^M-^fl^ Jl^C short -channel effect)7> 
<25> ZLeiq-, ^>7l « 0 V»H Fin^^l 2-2.^ S^l^E}^ ^aflo) 3g^-^- 

ofeM, aV^^l ^7l Fin^ 3.2.^ M^M^S- A}-g-^ ^^Ml^ #7l 3. 

^ ^i=f. <£5-*)l #*HH #7l Fin^el 5L2_i S^^^Ei# 3-§-*H=r ^ 

<26> ^-71 Ci-i: 7flol£f ^ M^l^E^ w o V^^ -§-7fl S-*] ^ 

2001-102590JL <H1 7flA]slol oicf. ^- 7 l ^ol^ ^.tg 7 |^^. ol^-^>^ Sllo^-i- 
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4 4°li= ^-fr ^-^*Vcf. 25^, 27flSl 4lM*|« ^^*H ^ 

<27> nJ-eH, 41 ^-^-B- Ji^ ^ >£5l4 #*14 3-8-*M4 3^-*V 

<28> ^ 2 s.^ o. ^ j7^^ a> £ ^ ^6j| ^^ 7 H 3^ e]^ XM 

J= 1&£*I| 435: ^* 4^*Hr3l Si^k 

<29> ^3-71 4l S.^^- ^*>7l Jfl*H ^3£r, £3 efl tg^^l E^s. 

^3*1 cgcdcq tij-c^j W*Vul >S"7l 71^;^ 

€ ^ Til °1M #^h8: #7] <2ijE| y. <g<* o] tiVE^ 71^5] 3.^4 ^3 42 

^sv# ^*Vti. oi^>^ t av 7 ] E ^ ^ o v 7 i ^]2^<g^ ^Hl 4°1S #^§- 

<30> # 7 | tiV£4 7l#£- ^&]^ 7} ^4 ^^3- ^fl^^o] ^ 5} 5^4. 

<3i> ^-71 « 0 v»Hl al^fl e]1- Til o]e ^ ^sfl^l 4°1^^ 4°1M 

^ssf 71 si -g-<a*V SHrtK nJ-sM , A oM Ell- time ^-g- i^>^ *Vje^ 

4^ ^4r ^« 4, ^"71 E-11- TflojE ^ fg^ -g-^ ol^ofl ^1^51^ ^l-§- «£ 
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<32> a o v 7 )^ ^ 2 ^*\7] $\z>}<$ i^V £-E| <3^H1 

ofl^ja c*i<*o} HV^j 7)^ ^-f-^-Jl ^^^0.5. 71^-2] 

^-i: S^*Vcf. *fll ^^sVol a ^ vfl^§ zW-S-JL ^7} S^l^l ifl«. S 

€ 7llo]E ^^^Cf. #7l <3^°) tiV £ ^ 7l ^.o) ^T^ofl «VnVo| ^ 2 

^^^-■i- ^71 E) e #7l *H2 ^Hl TlMM xj^g- 

^f. ^-71 ^ 7flo|E ^^-ol ^^s] tij-^j 7]^- lr^#^: 
^ ^ = 31°] <3^-g; ^^tbCf. A oM <^^32f ^7l^ BlESfoli ^ 

^ V 7l .ELSfio] xj 7 |a|0 S ^^tt ^l^lE^ «§^*H E-l-i; Til 

<33> ^-71 CH- TflojE i^-s]-^ E ^ ?ll °1 i= ^ ^ Til °1 JeL 

^1 ^ ^^l °J7>£1^i ^>7l s}-^ Til o]s ^ ^ »MM Oj-Hfl^ 

°fl ^ *ti^°l ^^^^f. ^-el-E-S, #7l ^j2_^^e| * s.^ =E]-ol a. ^ 

*>fe 1&£*fl ^HlHl «l«fl Jl^S. ^NeH}. Hth ^-71 TflolM 7jol7> 

^«J-^LS ®°-&*\S. *fl^<2] ^o] 7 > ^7>5l7] nfl^-ofl a> £ ^ ^ 

3H1 nJ-& ©l^S* ^i^t 4 1 5^. A oM 4iM ol^Eofl 

<35> ^Ajofl 1 
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<36> £ 2 vfl^l £ 19tt *lX\d\)6\) ttfs. d-i; 711 o)h €^Mr DRAM 

< 3 7> £ 2# , ^^s. ol^-o]^l^ 71^; (100) ^Ml afli ^el 

^ ^Sl-^* ^tH}. A J"7) 7l^(100HH S}-^ 7flolJ=( bottom gate)3flli 0 l ^ 

^€ ^-71 *fll ^e)^ ^sj-Bj-i: ^11 

<38> £ 3* ^s>^, ^7] v}^3. 3flEi(i02)-i: 7]^ 

(100)# <W3 ^z}-^ 3r>-^- 71101^7]. cg^^. ^o^tf. DRAM ^*H1 ^fl-g-Sl^r 

M^liE^ ^-f ^^^.S. #7l ^ 711 o]E^ *§SL£. *§^Q^. A o V 7l Tfl 

olH 7 > E]-0]^0.5. ^SlJE-S, >8-7l ^ 711 0 1S ^^(104)-gr M^l^l ^TT^. 

<39> ol nfl , a o V 7 ] 7l ^.o. ig^j-ji*}. ^ 711 olE ^l^ ^Vtb T 

7)1 S. ^^-W. ^oM 711 °1Htt ^ 50 i-H^l 2000A^£^ ^*KELS, ^"71 

7l^ol ^iz]-sl^ n^lS. °-} 50 tfl^l 2000A^3E7V ^cf. ^ , #7l 7l^ 
^ ^Zj- ^7}- ofo^ ^H>H ^ TIME -i-^-g. 5fl-f7l7> o^^j7, Aj- 7 j 

<40> £ 4# ^"71 <5>^f 711 °1M ^^(104) V^ofl t^p] 711 °1M 3fl ^ 

^"71 cH sfif TllolE sfle}^ Alz| s^ofl^ c] *1 ^>«- ^] o>l 

— ^ ^^}7\ 1:10 o)^o) s)^ ^sRr ^o] wV^^cf. 

ClDl TflolE O- ofl^tfl Aj^S 711 5p>^- ^ ^Cf. ^AHHl 

^"71 CH *}-^ TllolE sflEi-g- 711 3)1^(106)^.5- A^*V^. ^ V 7l ^E) 
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<41> A o V 7l aJ^s. 7|)sd>^- 2)1^(106)-^ ^-7] TflolE ^^(104)^] ±%S\o] 

^el€-§: ^1-!= (seed) 5- <5>JL ^e]^ 7l]Ha>^-^- 6fls^>i ^(Epitaxial Growth)*^ 
^^^Cf. -8-71 ^S]^- Tiling ^€(106)^: Sii- x Ge x ol^^ji o] nfl , #7] x 

^ 0.01 ifl*l 0.57} ^cf. av 7 i ^^g^ Aiz}- Alkali- jib^ nfl, a q v 7 ) aj 

el^. TflH^? 4H(i06)-g: ol = - S ii- x Ge x #7l ^7}- 0.1 uJM 0.5^£7> 

<42> £ 5» %^^, ^-71 *}±,3. 3£fl^(102)* ^7]*H #7] 7l # (100) 

S^^l *J ^el# Tfl =. ^ Sfl^(106)^- ir.^Al^cf. ol o| Aj^s t)| a 

^Vtt ^^(106)* 5L^-*Hr ^sl^ 7l^(100)^ Vo fl ^11^^(108)^: 

<43> Aj-7] Aj^S ^^^(108)^- oflH]EJ]A| ^#«H gj«f| ^51^-g- ^tH}. 

^7l *ti^#(108)-£- E ^l^E-loflA] ^fl^ol ^5}^ «^^ol ^cf. 

<£z\^r ^#(108)-^ 50 ^fl^l lOOOA^IESl 
< 44 > a o v 7 i Aj^s ^^^(108)0] g^l^ Tlloje ^ej. t^-c.) -^^-i- A] 

W *H1 ^ ^5L£M ^^sl^l ^cf. tiv^o)] ; ^. 7 ] Aje)s. 

*11^#(108)°1 M-r- -t^^I^ C]-S; 7)] o]e ^^-oll o)^ 2^£)Tr ^ ^1 ^ ^1 jlaJo} 
7fl*] JL31-71- 

<45> A o V 7 ] Aj^^ ^fl^^5l i^ofl^ AVs}. ^-( 10 9)Ol gj=0. ^A^O] Ojt}. 
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<46> S. 6a vfi*l £ 6b» ^-S*V^, ^7} *Je^ X1^(108)^H) XI 2 ^3}-^M- 

0 H^i, ^7) 7l^r(100)^ <g«*o] P>i^5)£-S- #7l X|2 ^3 

s ^sj-ov-g. aIz^o} 4i3 sfl€(110)# ^, X| 2 p>^3 Jflfi 

(110 HI ^«fl ^#£}^r ^ <$<*\o] s^uf. ^-7] ^-7] *]E^ 

Xl-^Ve- 3fl^(l06)sf <T-2tft *&*fr°-3. 
<47> £ 7^- ^-71 XI 2 4^3 sfl^M ^-Eflo] ^^£o]cf. o^} £ 6 ^ S. 8 ifl 

*1 5. 12<*IH^ z}- a s. 70] A _ A . a 0 V^o_ s ^cftV ^^£o1i £ 7^ 

<48> £ 8a ifl^l £ 8b« % V S^V^ ( <#7] XI 2 v\^EL 3flE±(ii0)-§- c}iai ^}ZL 

A oM ^^^(108), 7flso>^- 3fl^(i06) ^ 7l^-(100)^: ^V^A 

S M^^](112)« ^^W. A J"7l E^l^](l 12 )o] ^gdflfe. ^7l 7flsp} 

s||€(106)^ <U¥-7} 

<49> £ 9a ifl*l £ 9b# ^S*}^ , #7] ^ TflolE <3<*(104) vflofl ^-ofoi^ # 7 ] ^ 

e}^ t||h d }^ 3flBi(io6)# ^3 0.5. ^« 0 v^ ^^4. #71 ^e)^8- 

7^ ^5%*] ^e|€" 7))i^¥^ ""V^-Xl ^Z^TT STd^-S ^tb^. 

-wj-^ Alz| ^ ^ ^ Alz^ a - ^ Al^ofl o^tfl - ojcf. #7) ^3S^ Tfl 

5D>^ 4^^- ^EH^ 0. S .^Z^^ ^-7] ^e|S 3Tfl^(106)Ol SUSS'Sl 

<50> £ 10a l|^U 10b» , ^-71 z>fe s>«- Xloje <^^(104) £ 

#7) H^1^(H2)^ s^^Hl XU ^s]^ -i*sWii4)-§- ^th}. ^7l E^ 
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^ "3 (104)2} s.r£o)} ^#s)fe afli #e)^ #3Wll4)£- *)■-¥- Tflois 

AVsj.ol-^ ^ ^-7] AV^( 114)^: ^ TflojE ojcdo] ^ ^ 

<51> JEth #7l *)U #e}^ #3^(114)^ ^efl^l M3!*l# ^#t!r °1 #ZHI 3 

*fl £#^ J=3!*l vfl^ fM^M J=€*l ^ #3^21 ^ 

* #71 J= 31*1(112) iflijL fM*8*}7l #71 *fll #S}€- #3^ 

(114)£- #71 7l^ ^7H1A-1 >g-7l a^<H] t#£lol ol^ 

#41^^ 2l*fl #^-^ <8#*Rr <m #s|- o. a. 3#*t*. 

<52> £ Ha £ Hb» ^-S^, #71 afll ^Sl^- #3^-^(114)61 ^^£1<H ol^ E 

31*1(112)21 ^fl-f£^- ^<?i #71 #S|^ #S|-#7ll 

<8#« ^ 5W. 

<53> ol^A^ Aj. 7 ] ^w. 7]]olE eg <*( 104)2} o^ofl ^ ^ ^ ^ e 

31*1(112)21 ifl-?.6fll& #71 ^ #^ol ^ofol^s- 4> 7 1 ;g<£ -^-g- ^-g-^CLS Al^- 

*M *lll ^<?!*Kll6)-§- ^^tb^. 
<54> £ 12a vfl^l £ I2b» l-S^, Aj.71 E ^ ^ Tfloje <3<*(104) ^ 

#7l *fll ^93^-<>l ^fl^^l Aj-7] e ^1*1(112)<H1 ^*]^ A}1 f>\^ 711 °1 

— £^si-(118a)# %^t\ m 
<55> ^-^1^ #71 51*1^ #71 ^ 7flo]j= ^^(104)2] 

^H-T-, #71 *fll ^<^5l-(116)2l ^ofl ^*l*Kr ^31*1(112)21 ^ Aj-7] A ] 2 v}^EL 
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Xm(110)#X| <£<*rmL5L q^&tt. oj nfl, # 7 1 £ ^ ^» £ 

«Hf TflolE ^^(i04)tfll- XI-f-IE-* ^3<X<>> -*7l XU *Hf XM^ 

£^^•(1183)^: ^31, ^S]A>ol= ) ^S]Al-olEL, ^ 

<56> £ 13 ifl*] .£ 16XH A £ 73 A-A' +\*}^°}JL z\ 

5. 73 B-B'ej-^l ^fAi ^H5l<X3-. 

<57> £ 13a ifl*l £ 13b* ^S*}^, -S-7] XU XHS. £^^-(118a)^l^ ^ XI 

o]E sflHiol ^^S)o]o) ^ <^ ^Hl 1 ?}- ^"71 #£-1=- ^-71 XI 1 ^ XH 

— 3£^^-(118a)-i- ^«H, XI 2 XMM H^^-(118b)^- 

^4 ^^Hl 3*fl -*7l ^ Xl°U= nfl^o] #>$£|X|fe M-S.^; 51*1 

<X3l*l ^-of^cf. ^Xl3 #7l Ir^A^ <#7l XI 2 *}^3L XHa(110)3 

£ J=^*l(112)3 ^>o|cf. 

<58> £ 14a tfl*l £ 14b* , #71 XI 2 ^ XMH £^^(118b)^-^l # 

f^l^ ^7} E ^1*1 (H2)3 &#*1 Xl£3-. ^-71 ^e)^ <L> 

s}-#-8r i^-tbcf. #7] CVD ^*<H1 3«fl *r &3-. 

<59> oh^, ^-71 XI 2 *>^£L XH!i°l ^#3^ ^>7l 5? -*7l xl 2 ^> 

Tflolm £^3-(H8b)-i- ^4*H X13 ^ XM^ £^3(n8c) ^ XI 2 ^^3"(120) 
* ^§W3-. ^"71 ^§X| 3*11, ^-71 XI 2 X)€( 110)^X1 *^_S.*hXl ^"4 
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£ 15a vfl*l £ 15b* tis}^ , #7l m^^l(112)Sl 4±t£6\) ^o>oi^ ^3 ^>«. Tfl 
olS 5L#^(118c)* ^2!^ #^*H ^ 7flo]E 3fl^(H8)-i; ^W-. #7l *V 
TilojE 3fl a)- 7 ) E^l^l ^ oflElti. ^-g; #^>^ E)^ ^21 3Hrl=h ZLBlJL, 
#71 ^ 7^1 o]H ^fl^l^r ^§#* ^Cf. 

#71 ^ ^-g- nfl ^7] ^>«. TflojE £ ^nl- (118c) ^ 

^4^, #71 ^ 711 °H 311^(118)^1 ^o]x)7]^ #71 5>Jf 711 °m Sfl^i( 118)^ 7-1 
% Vo l ^7H>7ll Sit}, afl-g-ofl , a o V 7 ] E 31*1(112)31 ^-o>ol^ ^3 ^>«. TllolE £ 

118c) ol #71 ^ TllolE o^o] ^T-a.Tg^^ i^] o^|. , ^ 7 j ^3 

#7l ^ ^4 SLfe ^zj- ^ SE^h #71 

s}^- Til °1 — £##(118c)°l #el^el^#o_^ ^#£H ^-f^ll, #7l #sl^el^ 

1 ^51^- ^(Thermal Desorption Silicon Etching, TDSE) -f-*H 

*r #71 1 1^ ^21^ ^ ?flol^ *^o)l o)*ll Aizl-o] .EL 

5. l-e^n} dlDi^7> ^MS^l #3°1 Si^. #71 <M #3}- -Mel^ ^z}- ^ofl a> 

*r 7 }^±t Cl 2 , HCl^-i- ^lsL # ^ 5U^. 

£ 16a ^1 £ 16b# #2^}^ , #71 t}^- 711 o]e ^11^(118) #^1 M^*] LflJf-i- 
*fl-f5L-Ij- ^th}. #7l #^£r #71 7)12 ^<3^(120H1 A}-g-£ 

#^5. A>-g-^ 5J0I t^e^^t}-. ojc^Al, a o v 7 ] ^2 sfl^KllO)* *11 

T^l-JL, 5.^0]] ^- 7 1 ^sl^. ^^^(108), *112 ^^^(120) ^ #71 #^ol 3g^> 

711 ^#Sl£^- ^-g- ^^t.Vcf. 
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^(110), *fl2 ^^^V(120) ^ ^71 #^o] y]^ o.x\^Y ^z^-i-s. ^zjs] 

51^- ±\A A*\*\* Aj- 7l ^2 v\^EL 3fl€(110), ^12 ^^^"(120) ^ <#7) ^ 

«v£-g: £^ ^-l^t 5^. HL^r, ^71 *fl2 3^(110)^ ^71 ^ 3§EJ-S). ^ 

3£r ^"71 ^]2 2fl^(110), ^2 ^<S^-(120) ^ -S-71 7^ ^-A>*> ^ 

7l#S CMP^^-S. ^ ^Cf. #7] ^ofl °m °»EjB cgcdofl 

*Jb}-= ^^(108)°] I|7|lflo])H ^<gn|(130)o] *g^€ 

<65> S. 17a vfl^l £ 17b* , #7l 71^: S^^Hl ^ VJ f ^o] e ^^^v 

^2 -t>5l-^-(132)-i: #71 ^]2 ^:5l-^-(132)^- 10 
lOOA^JE^ t^S. ^^tb^. 

<66> £ 18a ^fl^l i 18b!- t^, ^-71 A\2 ^sK v (132) ^o >J f ^o]e 

<67> -# 7 j s>= *>S. 3)1^(138)* ^71 

3m(138)# ^>-§-*H W 5i?d^ *]Z}-<5H #7] 7flo]E 3}) 

^ A-js. sg^>7fl ^*l*Rr ^ TiHE 5fl€(134, top gate)* # 

7l ^ TllolE 2flEi(i34)^ sflBi(i34a) #°fl ^eMH-E. sfl^( 134b )ol 
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<68> o] nfl, #7l T^E 3(|€(118) ^ #^- 7fl°l E 3^^(134)^: ^ 

Si -frAV*>7fl 3514=- 3^*Mo> ^tf. ZL Ol-o^, # 7 ] ^ TflojE 3^(118) ^ #-^ 
711 o]E 3^^(134)^11 ^°*M: <?]7>^>^^; nfl ^Al<Hl ^fl^ol ^^Slol^nV # 7 ] E^A E j 
7} ^^qSLS. ^ fl7l nfl^-olcl-. #7l TflolE 3fl^(H8) «J #^ Tflolm 

5H€(134)^ *\S. 711 o]M S3 ^>-g-sl^ £^ S^^H ^HI-tII 

£#t $14. ^1 #7l #-*f 7fl°lJ= *fl€(134)<* #^sl al^^-o] #71 

JjL TllolE SflEidlS)^ Af-g-51^ ^ ^-M^r #71 TflolE lfl€(118)^ 

TllolE ^ol7> #71 #-f TflolE 3Xfl^(134)Sl z]o}ofl «1 Sfl ^-#^ ^EflE. ^ « ^ & 
4. 

<69> #71 si*fl, av^^i 3E#£|*r 711^1 E t§>y§ 

5^. #7l *fll ^Aloflofl tt}-^ OH- 711 olM ^ TllolE 2flEi(118)ol 

S^^l ±X} ^ *J ojl^a ojo4_o_ ^^f ^Cf. Eth #71 # 

-f TflolE sfl^(i34)€- ^sl^- ^^#(108)#<H1 ^£4. ^ ^ o)l , #71 

^el^ ^^^(108)#<^1 Tflo] m 3^^(134)^- ^Hfls} ## TflolE stfl^s). 

-g-^tl 5Hr4. #71 #Jf TflolE jfl^(i34)* *§#*H= *3 5 a ol 

<70> S 19fe -g- ell; TflolE ^^-o. £ ^±=. DRAM #*1 S] ^£olcf. ojsHl 

#71 cl-i- TflolE ^^-ol ^#£)<^ 01 ^ 71^: #oil ^l^sl^ DRAM 1} 
^tt. =L^3-, #71 #-*f TllolE 3)1^(134) ^ P}iH *flfi(138)°l 3 

TflolE ^^#(i40)ol 5} ^f^xi ^t^^cf 
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<7i> £ 194 fe*}^, ^ ^o]e ^^#(140)^ #^ofl ^^-^ i5jlo]>|(i42) 

1- ^ , ^"71 *fl\i#(108) vflS. ^r°^M ±SL^ ^ 

o] <^ « (144)* ^tH=K ^7) #JjL TflojE ^S#(140)* Ifsf^ *fl4 ^^(146)* 

*§^tb4. Stir, ^"71 ±2.^ ^ = efl^l ( 144 ) 4 ^7)^o^S. ^#*Kr *}^. 
(148)* ^ ^7l 2=efl<y cg« ^SRr *H+<i| sfl^ #^"4 ^Sl^r ^91 
(150)* ^^^cf. S*h >^7l iii ^#*Rr sfl-^ ^4 ^71^^. 

S ^slfe ?fl2fl^Ei(152)» ^W4. 

<72> ^-7] D^- TflojE £^g- i^Rr H^^^E^ ^« ^ o] E 2flBi(118) ^ 

Bfl^(134)ofl ^ #<$o] o]7>^J7 ^71 ^V-f- TflojE 3fl^i(118)^| ^ ^ 
711 o]E (134)^1 0>2fl 2,011 «°1 ^^^4. 4^1, A oM Cl* TflolE 3 

^7>^4. SEth ^-7) Tfloje ^ol7> ^sgifHKas. ^^a] ^fl^Sl 

^°P> ^7>5l7l nfl^-ofl tiVi^l *HE- ji — 5fl \g ol^Ef ^±.^% ^ 

5U4- 



<73> -*)*H1 2 

<74> ^*Kr ^A]^l 2 ^r ^^Hl 14 TflolS AV^-rq-o. tg^- ^ o. 
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<75> 5. 20 vflxl je 22-^ ^12 ^A]dj]o^ « o v^^. ^x$*} 7 ) ^£l-olcf. 

£ 20 £ 22°)H z| £ 7^ A-A* ^U^S. a>a]£o1 z)- b ^i- £ 7 

<76> £ H^] £ 91- ^£ 34 ^<9*H , 7l^r 

<77> £ 20a £ 20b« ^-S^, #7l E^ ^^9] is}*- TflolM <^^(104) ^ *&7\ 

(112)3 S^^Hl afll #5^(114)^8: #7l *)]1 aVs^ 

(114)^ ^eflofl #7l e^i^i^. %^\ 7 \ $\*V Aiz| ^*b o] ^ofl 

^(114)^: ic#£M ^Tr ^e)^^Ei Aj^S AV^nV^ ^^-Al 1^ A> 

<78> £ 21a ifl*l £ 21b» #7] afll aJe]^ -y-2]-^(114)ol 91^ J= 

^1^1(112)^1 ^fl-fS.^- ^ f^tb4. ^71 ^E)^ *>3*#2fl 

i^-W. °1<H*1, -*7l TllojE (104)^ o>Hflofl ^*l*Rr 

^ ^1^1 (112) vfloflnV a o > 7 ] ^cg #^o] U-o>ol£^- Aj- 7 | ;g<£ # ;go. JjL^O.^ Aj^> 
°i *U ^^^(116)* *g^tb4. ^71 Alz]- ^tg^- ufl, a o V 7 ] E ^ ZfL^O) ^w. 

7flo}E ^^ (104) ^ ^6)1 ol^ X) i AV^.^.( 114 )^ 1 Alz^^Cf 

• ^71 7)1 o]E <g<*(l 0 4)^ X^<Hl^r ^E^o] 
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<79> 5L 22a tfl*] £ 22b» #S*>^ , *H?- TflojE cg« (104 ) * e^I 

*1 (112)3 S^^ofl TflojE ^ eg ^-(115)^- a 0 v 7 i 711 olS 

(115)£r W^iLS ^ 91^-. ^7) ^^^-(114)^: <#7] 7)& 

£)*fl ^^-i- *8^*Vfe 13 ^-S. ^^W. ^"71 ^ 7flo|E 

^«3*Kll5)£r CVD «o V ^^S. i$<$Kt ^7} <5}-*f TflolE ^01^.(115)^8: 10 vfl*l 

<80> ^-71 « 0 V^o11 <^fl ^ T^E ^^^ (115) o. ^-M^r, -#7} ifl 

^-^fil ^ A] °) — ^(104) £.t£o\] <§^3°1 91^ *fll ^el^- ^sKKlH) 
-i: °1 ^1 ^Hf- TflolE ^^^-(105)^: ^^>7l nfl-g^ , ^o] 

J= ^^5V(105)ol £^S\7) <&51 ^*Rf- lf-V\}£. ^ . 

<8l> o] 3fo\) #7] ^11 ^Al^j^ £ 11 S. 18-t- t21 -£^tb *r*9*M 

ell- TiME-i- DRAM ^^*>cf. 

<82> 4 V #*> W>5f y^ofl 0]^, Dll- T^E #^£r 711 o]E ^3 

^ ?>0.^ 2j\^<$ ^oll- -,7>Alfl^. H}^, ti>£^l $ 

3sHl 4€- ^ ol^Mf 2^S|-«- ^ &i=h SEtt, A o v 7| c-11- TflolM ^2, 

^ ^Hfl^ A c3# TfloiE^ time ^sq- 71^ ^oJ^v ^4 v -t- 3Hr4. ^7l oll- 
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#3 ^sj^ ^f>}x) &o\S. £cf. 

<83> «}<4 ^o}, MV^tj- ^Al^l- ^ ^ ^ 
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[^t 1 * 1] 

i) ^> £3 ^^^1 <§#€ M3l*lS *KE*« 
j7 ^3_0Je #71 71 ^ a^ofl 5g<8*»fl E^-g- ^*Kr #31 

ii) #7l El^Sl ifl^ X# ^ S^l^l «|nVo) ^l^^nV^. ^S}^- 

#711; 

iii) #7l ^l^^^-o] =7^5} Ei^ iflJf» #71 E^l^l vfl-^-S. <g#^ 

tIMM ^R-g- $#*Hr #31; 

iv) #71 oil El «. «^^S1 tiV£^l 71^- Si S^^l MVnVo) ^ 2 ^<£^ ^ *Rr #31 
V)#7l Ei^ #^ #7l *fl2 #ofl #JjL TllolE £^ ^#*Kr #7))M. ^ 

[^T 1 * 2] 

^1%H1 #71 i)#7flfe, 

^Sl^ 71^-oflAi S>JjL TflolE cg<* ^o|| ^El^aZf ^°1 A}z}- STdoflA-l 1:10 

°1#21 ^j^alf #^5. cM TflolE #31; 

#7l CH TllolE sfl^o. ^^R^ ^El^ 7)& #6fl ^ E) ^- *fl ^-g; ^#*> 

#31; 
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#7l *fl^ ^ ^ ^« AS. ^Z^H ^°ll 

#7l TflolJE 3fl «l-¥-** ic#*]7lSr 4i7> ^-ell- ^tb J=3!*l-I- *8^*> 

#31; ^ 

CH ^ TllolE ^fl^o. ^Efl^OJg. ^7l*H ^1 se 1 ^*Hr ^l* ^ 

*}^r 3# *>tt cl-l: tIMe ^ ^ y o v ^. 

[^T 1 * 3] 

#7l DH 1^ TflojE jfl^g. 7fl3n>^(Si 1 _ x Ge x )#^S. 
*I131M1 &<H>H, #7l Sii- x Ge x ^ xSl ^^7> 0.01 vfl*l 0.591 -IK 1 ^- 

S. SRr Cl-i; 7l)ol E ^ ^ Wj-ttj 
[^^J- 5] 

*113%M1 #71 c-H ^jf Tfl °1I 2fl^i^ e^o] ^^-o. ^v^s. aflE^^ 3 

* *}*f Cll- TllojE ^ ^ « 0 >^. 

[$^* 6] 

^13%H1 9X°]*\, #71 Din) TflolM jfl^g., 

#7l -g^S- 7)^olH ^ TIME cg<* «.^ 7 j. Allfla] ii#5l£^- *fll o}^ 

a. $<g*H=- ^^1; 

#71 *fll Bfl^-i- *KH, #7l ^sj^ 71^-g- 4izWfe ^-Tfl; 
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*116*<H1 &<H>M. ^-71 50 2000A^£^1 ^1^ ^<5Rr ^ 
MJt 1 * 8] 

*H2*<M1 91°]*\, *2e^ *imf^ <*fljq^-t ##1H ^3^§- 

^#*Hr ^iis ^ c-]-§ time ^ H^. 

9] 

^12%H1 Si^i, #7l 1=31*1^, 

#7l *fl2 3zfl^# i]7^ ^-7] ^Je^ a] 

10] 

^18* 0 H) Sl^^-i, #71 A}2 nfi3 3fl^^ ^Gl^- ^Sj-^o.^ ol=ol*l^ = 
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111 

12] 

*fll*cH] A^H, afll 10 vfl^l 100A^ ^-Tfls s-^^. 

S «5}^r Cj-f TIME ^ ^ 
13] 

^1%H] Si^H, iii) ^r^\7] A o v 7l o>sfl^ ± ^ 

A oM e^*] ifl^-ofl o.S ^<a#^* ^4-^ ^Tfl* t\ ^*8*Rr ^8-2-3. 

*>tt ^ *MJ= ^ y <^. 

[^T 1 * 14] 

15] 

^113^1 91°]*], #7} ifl^-ofl ^2jo £ *fl-f^- #7^, 
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3*1 ^13 ^^-g- ^zHKn -g-Alofl # 7 1 Ei^i ^ofi ^11 H^-fr ^zHfRr # 

^*Hr #7fl» 4^*Rr ^^SLsL fi^jM *>fe til- TIMS 

[*J^o> 16] 

^15%H1 &<>H, #71 TllolE-g. ;g<£nKg_ 10 ifl*] 100 A £| ^^Hfr 

[^T 1 * 17] 

^11%H1 5^*1, iii) ^-711^, 

A oM Ei^^l ifl-^ ^ 71^; ^Tgofl SL^Sr^ 5L^n|^ ^#5^ ^ ; 

#71 Bl^ol fg#^ o§<* #ofl ^aV^ £ ^nV n]^ # ? 1 51 ^Kg- ^ 

#7fl; 

^•71 i^5Vol ol^ 7 1^ Aj-ofl *fl 4 ^^nV^. #711; 

#71 E^l^l tfloflnl #71 *fl4 ^<2^ ^ :E*1<2M ^4 ^<g^ *2 £^ 

B]-ol <g n ^j-^ #711; ^ 
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#7l 3^ lfl-¥-» H\3-JL #7l M^l^] vfl^-S. <£#£l51^ #7l E^]^ tflofl ^ O >o} 

7l)olE ^# « 0 Mg. 

18] 

[$^* 19] 

^117*oH1 91^^, #7l JE^* ^*Rr #3l^r ^4, ^ J£^r <g 

^z}- ^^(Thermal Desorption Silicon Etching) ^r s 5*H °l-¥-<H*lfe ^ 

20] 

^1%H1 5a<H>H, iii) #311" «>1^, 
#7l 2=^*1 tfl^-» 1ts[£f #3-*Rr #31; ^ 

#71 M1^-<H1# Q<£ l-^o] tfoj-ojji, a^cH]^ uV^^l 71^- SL^ol 

5£S- #71 ^<^#^* <3*}*Hr #31* 3 ^3}*Kr 53 # *MJ.2.3. Cll- 7l)o]E ^ 

^ <8# u <^. 
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21] 

&°H, #7l time ^-7] #-^ time ^*j.oi 

22] 

i)^> -g-El ^^Hl ^€ J=^*lS t!r^€ cg^o| 
j7 ^^^O.S #7l 71^-^ &^ofl 3g*Js}7fl E^-fr ^<5Rr #7fl ; 

#711; 

iii) #7l afll ^<^^ol Ei^ vfl^.# ^JL #71 E^l^l i^l <g;*V^ s-> 
^ 711 olE ^*Rr #711; 

iv) #7l «5«ElH. °§<*M aV£*ll 71^-51 S#«ll ^-^-^1 ^12 ^^-8: ^*Rr 
#31; ^ 

V)#7l #Jf 3} >y-7l *fi2 ^Hl #^- TflolM ^^-o. tg^Hr Cj-Tjl; 

Vi) #7l #-*f 711 olE ^°1 SKE^l 7]« S# 0>2flS 

vii) #71 Mi <a^3^r WlEEj-O]^- tg^Kf #7fl; S 

Viii) #71 JELEfl°] o^jzj. ^7l^O.S ^^l^r TH^AlE-ll- #7111- ^ 

7 A^r ^ Cll- TIME i^>^ #£^1 ^1^ ^1 2 tfj-tt] . 
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[S. 20a] 




44-42 



1020030008080 ^ <U*\: 2003/3/12 

IS. 20b] 
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